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During  the  course  of  experimental  work  on  the  transmission  of  Colorado 
tick fever to the golden or Syrian hamster  (Cricetus auratus), we found it neces- 
sary  to  know  the  normal  blood  picture  of  this  animal.  Since  we  could  find 
no  data  in  the  literature  concerning  the  blood  elements  of  this  rodent,  we 
established the normal values with our own  colony of hamsters. 
The colony, which was started from 2 males and 3 females,  x was kept in a separate animal 
room at an altitude of approximately 5,300 feet.  The hamsters were freely given Purina 
rabbit chow, outside leaves of lettuce, and water, as well as whole corn kernels when avail- 
able and a small number of Purina checkers.  The hamsters were weaned when they were 4 
weeks old and the separate sexes housed in wire cages in groups of 6 to 10 animals.  Separate 
cages were maintained for breeding purposes. 
One hundred and fourteen previously unused animals of both sexes and various ages were 
studied.  The blood was obtained by cardiac puncture after several fruitless attempts  to 
bleed other individuals by slitting the ear and clipping the small, blunt tail.  The hamster 
was placed in a covered glass jar and enough ethyl chloride given to induce a light anesthesia. 
It was then  immediately removed  from the jar and anesthesia maintained with  ether.  A 
1.0 cc. dry syringe with a  short 23 G  needle was used to obtain approximately 0.75 cc. of 
blood.  The entire procedure from beginning of anesthesia to withdrawal of the blood never 
took more than 2 minutes.  Small shell vials were prepared containing a dried mixture of 6 
rag. of ammonium oxalate and 4 rag. of potassium oxalate.  The blood from each animalwas 
immediately placed in one of these vials and mixed well.  It was noted that coagulation be- 
gan very quickly, and this large amount of anticoagulant was necessary to prevent clotting. 
All  determinations  were  started  within  30  minutes  after  obtaining  the  specimen.  The 
bleeding was always done in the morning after the animals had settled down from the night% 
activities.  ' 
Red and white blood cell dilutions were made in pipets which were known to be accurafe by 
check against Bureau of Standards pipets.  Counts were done in duplicate allowing a discrep- 
ancy of not more than 200,000 cells for the red blood cell count and 500 cells per c. mm. for 
the white blood cell count, using a Bureau of Standards Neubauer counting chamber. 
The hemoglobin was determined in duplicate with a Klett modification of the Sahli instru- 
ment.  This had been calibrated against the Van Slyke-Neill oxygen capacity method. 
Smith tubes were used for the determination of the volume of packed cells.  The tubes 
were centrifugated for 1 hour at 2400 g.~.~r, before making the reading. 
Thin smears were made on slides and stained with Wright's stain by the usual technique. 
A hemogram of 300 cells was determined on each animal. 
The data are presented in Table I.  There the animals are grouped by age and sex. 
1 The stock was obtained from Mr. Henry Bergman, Springfield, Missouri. 
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TABLE I 
Hematological Findings in 114 Normal Hamsters 
Animal  Sex  Age  No. 
[ .~.  ~  P,  '~  6 
.,  ~  ~ 
per  per 
100  ¢¢,  ¢enl 
1  M  1-2  16.8  6.9652.0  8.40  8.7  14.3  23.0  74.3  2.4  0.3 
2  M  "  17.0  7.2050.0  6.70  8.3  13.0  21.3  78.0  0.7 
3  M  "  16.5  6.5047.0  7.30!  3.7  14.7  18.4  78.3  3.3 
4  M  "  15.8  6.51 44.0  7  20 12.7  16.3  29.0  70.0  1.0 
5  M  "  14.0  6.27 37.0  4.30  9.0  14.0  23.0  76.0  1.0 
6  M  "  14.5  6.5644.0  6.5(3 5.0  16.0  21.0  64.0  1.0  14.0 
7  M  "  17.0  7.61 52.0  7.7C  7.0  17.0  24.0  75.0  1.0 
8  M  "  17.8  7.5349.0  9.35  8.0  11.0  19.0  80.0  1.0 
9  M  "  17.0  7.2148.0  9.15  5.0  9.0  14.0  83.0  2.0  1.0 
10  M  "  16.5  6.9246.0  6.45  9.0  12.0  21.0  78.0  1.0 
11  M  "  17.6  7.6248.0  7.913 9.0  10.0  19.0  77.0  2.7  1.3 
12  M  "  16.7  7.05'47.0  8.65 13.0  10.7  23,7  74.7  0.6  1.0 
Mean..  16.4  7.00'47.0  7.47  8.2  13.2  21.4  75.7  1.1  0.38  1.44 
3tandarddeviation  ....  1.5  .44  3.9  1.34  2.7  2.5  6.3  17.9 
13  F  "  17.0  7.00'54.0  8.413 9.6  16.0  25.6  73.0  0.7  0.7 
14  F  "  17.3  7.04'48.0  9.313 6.0  10.0  16.0  82.0  1.0  1.0 
15  F  "  16.5  6.38~8.0  6.813  10.7  21.7  32.4  66.0  1.3  0.3 
16  F  "  16.9  7.13~46.0  9.5510.0  14.0  24.0  74.0  1.0  1.0 
17  ~  F  "  17.0  7.20!48.0  5:5510.0  11.0  21.0  78.0  1.0 
18  F  "  17.2  7.36'48.0  8.25  9.0  12.0  21.0  77.0  0.3  1.7 
19  F  "  17.8  7.33!~7.0  8.413 6.7  11.3  18.0  80.3  1.7 
20  F  "  17.0  7.0848.0  8.813  10.7  15.3  26.0  74.0 
21  F  "  16.5  6.9047.0  7.55 13.0  14.3  27.3  71.7  1.0 
22  F  "  16.0  6.4£ 46.0  8.40i13.0  15.4  28.4  71.0  0.3  0.3 
23  F  "  17.0  7.2948.0  9.35  6.0  12.0  18.0  79.0  2.0  1.0 
Wean.  16.9  7.01!48.0  8.21  9.5  13.9  23.2  75.1  0.85  0.63 
$tandarddeviation.  1.0  0.32!  2.0  1.14  2.3  3.1  5.6  4.3 
MeanMandF  16.7  7.00!~7.5  7.82  8.8  13.6  22.4  75.4  0.98  0.55  0.75 
$tandarddeviation  ....  0.88  0.39 ~ 3.2  1.3  2.6  2.4  4.3  4.6 
24  M  2-4  17.1  7.9ff46.0  8.4010.6  16.3  26.9  72.3  0.4  0.4 
25  M  "  11.9  4.7333.0  5.713  10.0  28.0  38.0  60.3  1.7 
26  M  "  18.0  7.40148.5  9.113 8.0  25.3  33.3  66.0  0.7 
27  M  "  17.0  7.53149.0  8.0C  9.0  12.0  21.0  77.0  1.7  0.3 
28  M  "  17.1  7.5749.0  7.713 9.0  31.3  40.3  58,3  0.7  0.7 
29  M  "  17.8  8.1049.0  8.313  14.3  33.7  48.0  51,0  1.0 
30  M  "  19.0  8.34150.0  9.0C 14,7  25.3  40.0  59,0  1.0 
31  M  "  15.5  7.3440.0  9.813  20,0  41.0  61.0  38.0  1.0 
32  M  "  16.9  7,01 47.2  9.9C 13.0  18.3  31.3  65.7  3.0 
33  M  "  17.0  8,2845.0  9.05 12.5  21.0  33.5  64.0  1.0  1.5 
34  M  "  17.5  6.95 11.5  25.0  36.5  60.0  2.5  1.0 191 
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The standard error was determined  for each sex within the age group, and 
wherever the difference between the means was less  than 3 standard deviations, 
the data for the 2 sexes were combined.  The  same technique was applied to 
the age groups.  It will be seen from the table that the data on the sexes could 
be combined, while that on the different age groups could not be in all cases. 
Two  types  of  polymorphonuclear neutrophils  were  seen,  both  appearing 
mature.  The segmented form had 2 or 3  divisions of the nucleus while the 
unsegmented form had a  horse-shoe shaped  or often a  round doughnut-like 
nucleus.  In each case the nucleus stained purple with a  lilac-colored cytoplasm 
which was filled  with small  neutrophilic granules.  Eosinophils had the same 
appearance except for the large, bright red granules.  No basophils were seen. 
The lymphocytes were usually small with a  dense, deep blue nucleus and a TABLE  II 
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very narrow  band  of light  blue  cytoplasm with  a  few  cells  containing  fine 
azurophilic granules. 
The monocytes had a large, slightly indented nucleus with a stringy chroma- 
tin structure.  The cytoplasm was a  clear bright blue, with find red granules 
clumped  in  the  indentation  of the  nucleus.  In some cases  there  were large 
phagocytic  cells.  Their  presence  may  depend  on  the  heart  chamber  from 
which  the  blood  was  withdrawn  (1).  They are  included  in  the  unclassified 
group of cells. 
The  red  blood  cells  are  biconcave  discs  and  take  the  acid  stain.  A  few 
polychromatophilic cells were always present and occasionally a  nucleated red 
blood cell was seen. 
Five hundred erythrocytes from different parts of a thin smear were measured 
on each of 46 animals  using  a  euscope set-up  as described  by Andresen  and 
Mugrage  (2).  These  thin smears were the  same ones used to determine  the 
hemogram on the  animals.  The data  are presented  in Table  II by age and 
sex. 
The slides on which these measurements were made were picked at random 
for each sex within each age group.  The blood findings on each of these ani- 
mals can be studied by referring to the corresponding numbers in Table I. 
A further experiment was carried out to determine the possible effect on the 
red blood cell size of the large amount of anticoagulant used. 
Six animals were bled from the heart in the usual  way.  Thin  smears were 
made  from small  drops  of blood  directly from the  needle without any anti- 
coagulant.  The  remaining  blood  was  immediately  mixed  with  the  dried 
oxalate from which smears were made within 30 minutes.  The slides were sub- 
sequently stained and 500 cells on each smear with and without the anticoagu- 
lant were measured as described above.  The results are shown in Table III. 
It will be seen that the average size of the cells in smears made directly from 
TABLE HI 
Comparison of Average Red Blood Cell Size with and "~tkout Anticoagulant 
Animal No.  Without anticoagulant  With anticoaguant  Difference 
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the heart blood tended to be slightly larger than those collected in the oxalate 
mixture.  The average shrinkage  due  to  the  anticoagulant  is  1.5  per  cent. 
This correction factor has not been applied to the cell volume as given in Table 
I  nor to the red blood cell Size as~ given in Table II. 
SIYM~ARY 
Values  for hemoglobin,  erythrocytes, volume of packed  cells,  leucocytes, 
and their distribution, and red blood cell diameter are presented as determined 
ona group of 114 hamsters of both sexes and of various ages. 
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